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Select a Patient

Double click on the
Zvu icon to open the
Zvu® application.

—

I_f,‘ [ VR— & Patient Management
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) \ , Click on Patient
" impon Management on the left

advanced Gl diagnostic software IS | d e Of th e screen.
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. Select the desired
patient in the patient list.

Patient hanagement

Patient

In the Patient Section,

= Last Name  HRind * Date of Birth: [7,/12/1590 [
“Festhame o Pt M. Samoe Diversatek | | « o verify and correct the
Other Names: Gender; * Male Female NA

information if needed.

* Workflow: HRM-WGLAL * Frobe Type UNI-ESC-WG1ALA)
Visia 1Dz VisD001-05 Height:  73(in =] Weight 153(p =] BME 208 R - St d
Faciiny: © Diversatek Healthcare. M8 On Acd Suppression Therapy (AST: © Yes © Mo # Unknown eVI e Uu U y

Referring Prysician: € Dr. Bob -|  Endoscopic Findings: Normal
HRIM, IEM E P © Or. Franic +|  Other Findings Na ather findings
dequedty O or e = i © tosmptons , Click Review Study in
* Stuy Tage D Diversatek -|  Medications: © Ho medicatons - .
e T : the lower right hand
DMoose o corner.
Hotes: Mo notes
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Select a Patient

Important Order of Operations

1. View and if necessary, adjust the temperature compensation.

2. In the Resting Measurement, set the probe bar for the UES, LES and EGJ borders
and the diamonds at the high pressure zones.

3. If the Resting Measurement is at the end of the study, set the probe bar for the first
Liquid Swallow measurement also.

Resize/add/delete measurements and annotations as needed.

If any Red Dot notifications appear, resolve per the instructions given.
. Open metrics.

Adjust the Pharyngeal, Body and Gastric Baselines if needed.

o N O o A

. Click and drag the PIP line down below the diaphragm. Slowly drag it up to the first
point of maximum inversion and release to mark PIP.

9. Starting with Liquid Swallow 1, review each measurement and adjust analysis marks
as needed. Move from left to right through the complete study.

10.Complete any desired fields in the Study Summary section of Metrics.
11. Save changes.

12.Generate and review reports.

ﬂ E Sample: HRIM, Normal - 07/14/2015
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When opened, the full study is

shown in one view, and the Thumbnail bar
thumbnail bar shows an image of

each measurement
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Select a Patient

Ultima System with Zvu Installation and User's Guide

insl

ZepHr System with Zvu User’s Guide
Zvu High-Resolution Esophageal Manometry Analysis Guide
Zvu Reflux Analysis Guide

For additional details click the ? icon on the
right end of the toolbar to access Help.

What's New in Zvu 3.0

Analysis

Home Screen
« Patient Management
« Download a Study
« Import
- Export

General Help

« 1 neral
« Migration (from prior Zvu version)
+ Prof

Annotated Index (site map)

/7

The Annotated Index will
navigate to the full Help list.

Annotated Index (site map)

ABCDEEGHIJKLMNOPQRSTUVWXYZ “Type Ctrl-F to Search

« Acid Classification (reflux) - different pH classification options
« Acid Suppression Therapy (AST) - where to add this patient data to the study and the report
« Acquired By - where and how to populate this list for later selection when setting up a study.
« Analysis - features for reviewing, editing and reporting of each study type
= Esophageal
o Mucosal Integrity

o
« Analysis Sections - each section of the analysis screens
» Esophageal
o Reflux
« Analysis Steps - the order of operations for analysis.
= Esophageal
o Reflux
« Annotation Add-Delete-Change (reflux) - steps to change annotations in a reflux study.
« Annotation Area - the area where annotations are displayed.
o Esophageal
o Reflux
« Annotations - event notations at a fixed time in the study.
o Esophageal - toinclude swallow types, symptoms, comments
o Reflux - toinclude symptoms, meal periods, position changes
« Archiving Studies - steps for archiving studies for storage

« AutoSCAN - an artificial intelligence software feature that searches the entire reflux study and creates measurements in areas where reflux is noted.

Conventional
Analysis

Impedance
Waveform Analysis

Chicago
Analysis

Select a
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Select a Patient

Environmental Compensation

The Environmental Compensation corrects the probe calibration to body temperature

e "&s’ e e e s

Diversatek resihcare

Review/Adjust the Environmental Compensation.

Double click on the Compensation annotation mark (green bubble) located at the
end of the study just after the patient was extubated. This will open the time scale
to 1 minute at the point of the Environmental Compensation.
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Select a Patient

Click and drag the Compensation annotation mark to a point just after extubation and
away from any area of pressure (indicated by a warm color).

(]
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Click the Save icon.

Resting Measurement

Double click R1in the thumbnail bar to open the resting measurement.
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Select a Patient

Probe Bar Adjustment
Adjust the UES and LES borders on the probe bar as needed.
Note: This step is required before opening Metrics.

Hover the cursor over each white
border on the probe bar. Click and
drag to align with the top and
bottom margins of the sphincter. Do
this for both the UES and LES. If a
hiatal hernia is visible, adjust the
distal EGJ border to the distal edge
HPZ of LES of the diaphragm.

HPZ of diaphragm Set the High Pressure Zone (HPZ)
of the LES marker to the point of
highest pressure (warmest color) in
the LES: Do this by clicking and
dragging the blue diamond within
the LES area on the Probe Bar.

Set the EGJ blue diamond with a click and drag to the level a warmest color at the diaphragm HPZ
if it is separate from the HPZ of the LES.

If the Resting Measurement is at the end of the study, be sure to also set the probe bar in the first
measurement in the study (Liquid Swallow 1).

Clean Up Study Prior to Analysis

Review the thumbnails for any measurements that may need
deleting (double swallows) or adjusting. To navigate to a
measurement to be adjusted, click on the corresponding thumbnail.

To resize a measurement, hover the cursor arrow over the border
of the measurement window then click and drag to adjust.
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Select a Patient

Add Measurement
Add Annotation

Swallow
Resting

To add a measurement or an annotation, right click in the data area outside of a
measurement and select the desired option.

After selecting Add Measurement, click and drag to the right in the data area to define the
size of the measurement. Then select the measurement type.

After selecting Add Annotation, click in the data area to define the spot for the annotation.
Then select the annotation type.

To delete an annotation, right click on the annotation bubble and select Delete
Annotation.

To delete a measurement, right click on the measurement title bar or anywhere inside the
measurement thumbnail and select Delete Measurement.

If any Red Dot notifications have appeared, follow the instructions given to resolve any
desired red dots prior to opening Metrics.
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Select a Patient

Turn on Metrics to Show and Adjust Marks

&<— = Open Metrics to run the study analysis.

«

e In the Resting

; Measurement, if needed,
adjust the Pharyngeal,
Body and Gastric
Baselines to a quiet, cool
colored area with the
lowest available pressure.

!
e
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Select a Patient

Adjust Pressure Inversion Point (PIP) Reference Bar

Click and drag the PIP Reference Bar into the
gastric area then slowly move it proximally.

Observe the respiratory cycles of the red and
blue waveforms. Drag to the point where the
blue waveform is inverted from the red.
Release the mouse to set PIP.

[ ]

PIP Reference Bar

Click the Save icon.

Note: If the patient has a hiatal hernia, the PIP should be identified at the point of the
diaphragm. Drag up to the first point where the blue waveform is inverted from the red.

1
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Chicago Analysis

Swallow Measurements

Measurement Metrics @
beid Sveflow 2 Deellow Chicago Calculations
Chi = . e e
]R:ag" — - The Chicago Classification values are
mmi 22 .
DL 5_05;' s 45 displayed at the top of the Measurement
Dal 1560 mmHg-scm 450 - 8000 | _ Metrics.
PB 1llcm £50|5
CFV --- 0.0-9.0
v [Normal v
cp (Intact v 4
1BPP (= -
Impedance
Bolus Transit Yes ~
TBTT 5.0 sec <120
Conventional

On with Off Off Off
checkmark

Turn off the Impedance Contour, Pressure and Impedance Waveforms.

Turn on Pressure Contour with the checkmark
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Chicago Analysis

Select the first Liquid Swallow thumbnail. Adjust swallow marks, if needed, as follows:

Integrated Relaxation
Pressure (IRP):

« Adjust (click and drag) the
right and left borders of the
IRP box from the onset of
swallow to the completion of
the peristaltic wave or at least
10 seconds if no contraction is
observed.

« Adjust the proximal and distal
borders of the IRP box to
include the entire length of
the EGJ during the swallow if

needed.
« Adjust the Gastric Baseline if
ows oo oo s ooy oo soras needed to avoid areas of
¢ Gastric Reference Line Corrected IRP pressure.

« To add an IRP mark, make sure
there is some gastric area
below the EGJ on the probe
bar. Right click in the swallow
measurement. Select Add IRP.

Adjust the IRP box and Gastric
Baseline if needed as instructed
above.

« To delete an IRP mark and the
corresponding Gastric
Baseline, right click on the
mark and select Delete IRP.

_— g Add DL
Add PB

Add DCI

oo
[ e
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Chicago Analysis

Distal Contractile
Integral (DCI):

« Adjust (click and drag) the
borders of the DCI box to
encompass the peristaltic
wave from the distal
border of the transition
zone to the proximal
border of the LES.

= w— : | : « To add a DCI mark, right
- S ' e click in the measurement
and select Add DCI.

« To delete a DCl mark,
select and right click on
the mark and select
Delete DCI.
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Chicago Analysis

Distal Latency (DL):

« Adjust (click and drag) the
DL from the initiation of
swallow (UES start of
relaxation) to the
Contractile Deceleration
Point (CDP) of the
peristaltic wave using the
30 mmHg isobaric line
(black).

The CDP is identified as the point at which the front of the peristaltic wave slows
to allow for esophageal emptying and where the tubular esophagus ends.

-« To add a DL mark, right
e click in the measurement
and select Add DL.

« To delete a DL mark,
select and right click on
the DL mark and select
Delete DL.

.
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Chicago Analysis

Break in the |
. 20 mmHg |
isobaric

T T T T T d T ¥ T T T T
‘ eooazs ooase onels ] ml ‘ ey o830 ooess oteus

Peristaltic Break (PB):

A peristaltic break is defined as any point in the peristaltic wave where there is a break in the 20 mmHg
isobaric contour line (gray). If more than 1 break is observed, adjust the PB to measure the largest break.

« Adjust (click and drag) the top and bottom edges of the PB from the proximal edge of the break in
peristalsis to the point where peristalsis recovers using the 20 mmHg isobaric contour line (gray).

—
umi

A

ﬁ
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When the DCl is < 450
mmHg.s.cm, the PB is not needed
(swallow is already ineffective).

Note: See appendix for normal
values for Chicago v3.0.

« To add a PB, right click inside
the measurement area and
select Add PB.

- To delete, select the PB, right
click and select Delete PB.

Appendix



Chicago Analysis

Contractile Front Velocity (CFV):

Contractile Front Velocity is not a part of the standard parameters for the Chicago Classifications
but can be added, if desired. CFV calculates the speed of the peristaltic wave in the distal
esophagus by measuring the 30 mmHg isobaric contour front slope in the distal esophagus from
the distal transition zone to the deceleration point.

« To add a CFV, right click
n inside the measurement
area and select Add CFV.
\ d Adjust the slope to follow
' \ \ the front edge of the
peristaltic wave from the

Add DL

transition zone to the
deceleration point.

| AddCRV

WQ . ] distal edge of the

. Click and drag
the circles to

d?flne LESEPe « To delete, select the CFV,

right click and select
Delete CFV.

Evaluate and edit all Liquid Swallows.
Note: Viscous Pressure analysis is optional.
Click the Save icon.
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Impedance Waveform Analysis

Bolus Transit Analysis

Measurement Metrics
Liquid Swallow 2 Swallow
Chicago -| The Impedance values are displayed below the
— T Chicago values in the Measurement Metrics.
DL SOsec  245|z
Da 1227 mmHg-s-cm 450 - 8000
PB 33¢m <50
CFV - 00-90
v [Normal "J
cp (Intact ~|
1BPP = v
Impedance <
Bolus Transit [Yes "]
TBTT 46sec <120
Conventional -

(L]
0 EEOEED BN+« W= B OEE 8608

Off Off Off On with
checkmark

Turn off Pressure Contour, Impedance Contour and Pressure Waveforms.
Turn on Impedance Waveform. Select the first Liquid Swallow thumbnail.
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Impedance Waveform Analysis

Impedance Rules for Complete Bolus Transit

1. The bolus must have an entry in
the proximal impedance
waveform—the wave drops below
the 50% threshold (dotted line) of
the baseline.

2.The bolus must exit in the distal 3
waves—each wave rises above
the 50% threshold (dotted line) of
the baseline and remains above
for at least 5 seconds.

e BN+ E—E- B QED B O

‘||
&8

i 3.The bolus must accomplish
Complete Bolus Transit within 15
seconds of the original entry.

.

Circle for adjusting e—

the baseline \

. In the Measurement Metrics

Baseline i = = . ;
impedance ' T o window, view Impedance

. - ol transit values.
Daf nedline: . -y m/l: [ ——l Evaluate each Impedance
S0% threshold S WEB e ME®  measurement (Liquid
Brackets [ ]: bolus :f ] il and Viscous).
entry and exit 'W

o

X: Bolus nadir e
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Impedance Waveform Analysis

When Transit reads Yes, no editing is required.

..... ug: : :rv'.'a.lrf | s E

go0

Co—— Entr

<

oo0Ol

n'\h B
X
~*

1356 mmbgscm
00%
00%
0%

oooooo

00%

47 sec
900% =800
00%
100% <200 -
When Transit reads "No Time", no editing is required. ®
uauio
o) Measurement Metrics
Uiquid Swallow 4 Swallow
Chicago
wP 19 mmHg 1]
oL B4s
s p’ﬂ" 1 (e 1265 erHggem 4%
PB
el "
| o [Nodual
i = P | Intagr
— ] _ Lo = A
K'_‘-‘_f 1 Impedance Vv
= Ry =
o o T8TT —_—
= e Conventional
Study Metrics (¥ Automatic
|. Viscous Swallow (10) | Rapid Swallow (2) | UES Swallow (5)
Resting (1) | UES Resting (1)
Impedance
Transit Complete
Mean TETT
0 oigos i u:1L:m ) 0:1&11.1." ) ouTun ) .1. : I @ Optimal View Conventional
°
No (Time) = Exit in one of the 3 distal lanes occurred
more than 15 seconds after the Entry in the first lane
20
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Impedance Waveform Analysis

When Transit reads No (Exits), verification is required. If an exit is not observed and a distal
waveform fails to clear 50% threshold, no editing is required.

] P Swallow
13 mmHg
O
E O
Hb- ——
T O
® i — = O
SE R | L |
B Le NO ex '|
}_¥/__ === -
¢ f———— O |
b o = g @
O
B ob
O
C Transit Complete
l:l Mean TETT

Conwentional
Peristaltic
Retrograde 100%
Sirmultanecus. 00%
Mean Onset Velocity

If a waveform rises above the 50% threshold and stays above for at
least 5 seconds, an exit should be added.

Il  Point cursor to the
St .| observed exit point. Right
e click and select Add Exit.
Waveform clearance seen: R g .
right click to add exit bracket = Click and drag the added
e[ / Exit mark to adjust its
. "= o= J location, if needed.
et i Y= N— Evaluate and edit all Liquid
[ and Viscous Swallows.
B e e 5. S | |of] Bustomatic EJ
T v | resos ) [JESERERERR vicousn || Click the Save icon.
Add Exit e B
Mormal DCT 1000% 2500 |g
“Ineffective 00% 5
Weak 00%
Failed 0%
Fragmented %
Hypercontractile 0%
Intact. 1000 %
Premature 0%
Median IRP 13 mmHg
Mean DCI 1356 mmHgsem
Compartmentalized 00% <00
EG) Pressurization 0% < 0L
Panesophageal 0% g =
S ey o
21
Impedance
Selecta Chicago Waveform Conventional Swallow Atlas Appendix
Patient Analysis Analysis Analysis



Conventional Analysis

Waveform Analysis
To view Conventional pressure values, scroll to the bottom of the

Measurement Metrics window if needed.

Liguid Swallow 4 Swatow
| Conventional
Contraction Vigor [Efecve =
Distal Onset Velocity _ TBemfiec <B4
Phar/UES Coordinated [Coordinate |
Ehanmgeal i Prox UES=2
Amplitude 203 mmHg > 9
Duration 360 meer 459 - 795

Off Off On with Off
checkmark

Turn off Pressure and Impedance Contours and Impedance Waveforms.
Turn on Pressure Waveforms.
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Conventional Analysis

Select the first Liquid Swallow thumbnail.

The waveform lanes activated are based on the probe bar adjustment of the HPZ of the LES
made in the Resting or first Liquid Swallow Measurement (the first measurement in the studly).

RE AR
] ' § u P Pharyngeal waveform: 2cm above the proximal
- | & <~ border of the UES (+2)
m I  <— UES waveform: icm below the
: == proximal border of the UES (-1)
JL:| E Striated body waveform: 1cm below
2 o the distal border of the UES (-1)
B =
¥ Body waveforms span 4 positions at 5, 10, 15, and
LI | = 19cm above the HPZ of the LES (+5, +10, +15, +19)
~ 2 | < LES waveform: at the HPZ of the LES.
E !&mlc

T T T
LT [Eh) L)

Right click on a blue dot on the right of the measurement. Select Height to double the height of
the lanes in a region. Click on Scale until the desired scale is displayed.

Check the Clamp Data box to prevent the waveforms from overlapping, if desired.

(=3

|| USSR

Body (mmHg)
Scale Height

+ ot

W Clamp Data

Right click on the waveform
dot to adjust Scale or Height
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Conventional Analysis

1. Adjust the brackets for all Body Waveforms as follows:

Click and drag the left bracket [ to the upslope of the contraction, and the right bracket ]
to the downslope of the contraction.

Magnify the screen as needed by left clicking on the area of interest and scrolling the mouse
wheel forward. Pull the wheel back to zoom out again.

Body Bracket ] to adjust Body Bracket corrected

2. Verify the placement of each amplitude marker () in each Esophageal Body
waveform as needed at the peak of contraction. Click and drag to desired location.

Note: The amplitude marker will follow the waveform as it is moved.

CIN P
- Nal - [B-ERN. BN Bl [l Noir loN=N:]:]
g Il

s mems

1. ,..%..

s mems

o
% ]

ST Ty

Body Peak T to adjust Body Peak corrected

3. Adjust (click and drag) the LES Nadir marker X on the LES waveform to the lowest
point of relaxation, smoothing the curve and avoiding respiratory artifact.

ERD B—-M+-E—i-l—- B OEE 088

e —— [y [
sﬁ. s { \‘\\/—/ \\_ \
>4 LES Nadir X to adjust LES Nadir corrected
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Conventional Analysis

4. Adjust the brackets []and peak T of the Pharyngeal Waveform in the same way
as the other Body marks were adjusted.

GIE SRy ————

O0OEOEED @ --N+E-H— BOEGD OO0

Pharyngeal Bracket [ to adjust Pharyngeal Bracket corrected

5. Correct the UES relaxation markers:

a. The left bracket [ is positioned at the downslope of the relaxation and the
right bracket ] is positioned at the upslope of the sphincter closure.

RIE [————

O0OEOEED @ --N+E-H— BOEG OO0

UES Relaxation Brackets

a. Adjust (click and drag) the UES Relaxation Nadir marker X in the UES waveform to the
lowest point of relaxation, smoothing the curve and avoiding the initial drop in pressure.

(ol [S—r————
0DEOEED @M+« E-H— B OEGE 60

UES Nadir X to adjust UES Nadir corrected

Note: Review Measurement Metrics for each swallow.
Evaluate and edit all Liquid Swallows.
Note: Viscous Pressure analysis is optional.

Click the Save icon. -
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Swallow Atlas'?

This Swallow Atlas was created to categorize esophageal motility disorders using the Chicago
Classifications v3.0 when the clinician is using the Zvu® Functional Gl Software along with the HRIM
High Resolution Manometry Probe supplied by Diversatek Healthcare.

Anatomic Features used in Chicago Classifications v3.0

Applying the Metrics

Metric Abbreviation  Unit of Measure Definition
Integrated . . .
Relaxation IRP mmHg Mean of the 4s of the maximum deglutitive relaxation in the

Pressure 10-s window beginning at UES relaxation

Amplitude x duration x length of the distal esophageal

Distal Contractile DCI mmHg.s.cm contraction exceeding 20 mmHg from the transition zone to

Integral the proximal margin of the LES

. Interval between UES relaxation and the contractile
Distal Latency DL sec deceleration point (CDP)
Peristaltic Break PB cm Break in the 20 mmHg isocontour

26
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Swallow Atlas'?

Chicago Classification v3.0 Normal Values—Diversatek Healthcare

Metric Abbreviation Normal Threshold Comments
. <20 mmHg Normal
Integrated Relaxation Pressure IRP >20 mmHg Abnormal
450><8000 mmHg.s.cm Normal

100-450 mmHg.s.cm Weak (Ineffective)

Distal Contractile Integral bcl <100 mmHg.s.cm Failed (Ineffective)
>8000 mmHg.s.cm Hypercontractile
. >4.5sec Normal
Distal Latency DL <4.5sec Premature
<5cm Normal
Peristaltic Break PB >5em Fragmented (ineffective only if
DCI>450)
Contractile Frontal Velocity CFV <9cm/s Normal
(If chosen to be utilized) >9cm/s Rapid

Types of Ineffective Swallows

Weak DCI100-450 mmHg.s.cm
Failed DCI<100 mmHg.s.cm
Fragmented DCI>450 mmHg.s.cmand PB>5cm

Each type is added for total ineffective swallows in a study.

Intrabolus Pressure Pattern (IBPP)
Intrabolus pressure patterns are defined as abnormal pressurization corresponding to regions of
esophageal or EGJ pressure > 30 mmHg (within the 30 mmHg isobaric contour).

The red outlines below show where the pressurization patterns exist. These are not marks that are
displayed in the actual study.

Compartmentalized
Pressurization

Extending from the contractile
front to the EGJ

Chicago
Analysis

Selecta
Patient

Impedance
Waveform Analysis

EGJ Pressurization

Restricted to the zone between the
LES and CD in conjunction with
LES-CD separation.

Conventional
Analysis

Swallow Atlas

Appendix

Panesophageal
Pressurization (PEP)

Uniform pressurization
extending from UES to the EGJ



Swallow Atlas'?

Chicago Classification v3.0 Hierarchical Analysis

Achalasia
IRP 2 upper limit of normal and 100% failed Type |: 100% failed peristalsis [no PEP]
peristalsis or spasm Type II: 100% failed peristalsis [+ > 20% PEP]
Type lll: > 20% premature contractions

Disorders of EGJ
Outflow Obstruction l/ fo

IRP 2 upper limit of normal and sufficient EGJ Outflow Obstruction
evidence of peristalsis such that criteria for « Incompletely expressed achalasia
type I-lll achalasia are not met « Mechanical obstruction

Distal Esophageal Spasm (DES)

= .
Pl e eclese Rl «>20% premature contractions (DL < 4.5s)

Major Disorders of Peristalsis Jackhammer Esophagus
« Entities not seen in IRP is normal and DCI > 8,000 mmHg.s.cm «>20% swallows with DCI, > 8,000
normal controls mmHg.s.cm and normal DL

Absent Contractility

« No scorable contraction by DCl and DL criteria

« Should consider achalasia with borderline IRP
and/or bolus pressurization

IRP is normal and 100% failed peri
p

Ineffective Motility (IEM)
IRP is normal and > 50% of swallows are +250% ineffective swallows
ineffective based on DCI values or large
breaks

Minor Disorders of Peristalsis s

« Impaired bolus clearance Fragmented Peristalsis

« > 50% fragmented swallows and not meeting
criteria for IEM (= 50% DCI > 450 mmHg.s.cm)

IRP is normal and > 50% of swallows
are effective without criteria for spasm or
Jjackhammer

Normal Esophageal N
Motor Function
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Swallow Atlas'?

Normal Esophageal Motility

Median IRP is normal and = 50% of swallows are effective
without criteria for spasm or jackhammer.

Metric Normal Threshold Comments

Median IRP <20 mmHg Normal
Normal, 2 50% effective swallows

DCI 450-8000 mmHg.s.cm (does not meet criteria for spasm
or jackhammer

DL >4.5sec <20% Premature

PB <5cm >50%

Achalasia Type |

Median IRP is = upper limit of normal and 100% failed peristalsis
or spasm.

Metric Normal Threshold Comments
Median IRP >20 mmHg Abnormal

No visually evident peristalsis
DCI N/A or spasm

Achalasia Type Il

Median IRP is = upper limit of normal and 100% failed peristalsis
or spasm. Panesophageal pressure (PEP) present in = 20% of

swallows.

Metric Normal Threshold Comments
Median IRP >20 mmHg Abnormal

DCI N/A 100% aperistalsis

IBPP N/A PEP > 20% of swallows

Selecta Chicago Impedance Conventional
Patient Analysis Waveform Analysis Analysis

Swallow Atlas Appendix
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Swallow Atlas'?

Achalasia Type lli

Median IRP is = upper limit of normal and 100% failed peristalsis
or spasm. = 20% of swallows display premature contractions.

Metric Normal Threshold Comments
Median IRP >20 mmHg Abnormal
pcl 450-8000 mmHg.s.cm Normal .
28,000 mmHg.s.cm Hypercontractile
DL <4.5sec Premature, > 20% of swallows

EGJ Outflow Obstruction

Median IRP is = upper limit of normal and sufficient evidence of
peristalsis such that criteria for Type I-lll achalasia are not met.

Incompletely expressed achalasia.

Mechanical obstruction.

Metric Normal Threshold Comments

Median IRP 220 mmHg Abnormal

DCI 450-8000 mmHg.s.cm Normal

DL 24.5sec Normal

IBPP N/A Compartmentalized pressurization

may be observed

Jackhammer Esophagus

Median IRP is normal and = 20% DCI = 8,000 mmHg.s.cm
with repetitive contraction patterns. Normal DL.

Metric Normal Threshold Comments
Median IRP <20 mmHg Normal
Hypercontractility in > 20% of
DCI > 8,000 mmHg.s.cm swallows, repetitive contraction
pattern may be seen
DL 24.5sec Normal
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Swallow Atlas'?

Nutcracker Esophagus

Not described in Chicago Classifications.

Metric Normal Threshold Comments

Median IRP <20 mmHg Normal

Hypercontractility in > 20% of
swallows, sustained pattern may
DCl 28,000 mmHg.s.cm be observed. May involve or be
localized to the LES

DL 24.5sec Normal

Distal Esophageal Spasm (DES)
Median IRP is normal and reduced DL.

> 20% of swallows display premature contractions.

Metric Normal Threshold Comments

Median IRP <20 mmHg Normal

DCI 450-8,000 mmHg.s.cm Normal

DL <4.5sec Premature, > 20% of swallows

Absent Contractility
Median IRP is normal and 100% failed peristalsis.

No scorable contraction by DCl and DL criteria. Achalasia with
borderline IRP and/or bolus pressurization should be considered.

Metric Normal Threshold Comments
Median IRP <20 mmHg Normal

DCI <100 mmHg.s.cm Failed (Ineffective)
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Swallow Atlas'?

Types of Ineffective Swallows using Chicago Classifications Metrics

Ineffective Swallow Metrics

Weak DCI1100-450 mmHg.s.cm
Failed DCI<100 mmHg.s.cm
Fragmented DCI1>450 mmHg.s.cmand PB>5cm

Each type is added for total ineffective swallows in a study.

Ineffective Esophageal Motility (IEM)

Median IRP is normal and = 50% of swallows are ineffective
based on DCl values or large breaks.

Metric Normal Threshold Comments
Median IRP <20 mmHg Normal
<450 mmHg.s.cm > 50% of swallows , Weak (Ineffective) or
Failed (Ineffective)
el 450-8,000 mmHg.s.cm Fragmented swallows (PB = 5cm) can
also count toward ineffective swallow
count

Fragmented Peristalsis

IRP is normal and = 50% of swallows are fragmented and not
meeting criteria for [EM

Metric Normal Threshold Comments
Median IRP <20 mmHg Normal
DCI >450 mmHg.s.cm Normal, 2 50% of swallows
PB >5cm > 50% of swallows
32
Selecta Chicago Impedance Conventional Swallow Atlas Appendix
Patient Analysis Waveform Analysis Analysis




Swallow Atlas'?

Hiatal Hernia

Hiatal Hernia can be described using EGJ Morphology when measuring the separation of the LES
from the crural diaphragm (CD). EGJ Outflow Obstruction may be seen related to the mechanical
obstruction derived from the hernia.

The CDP may be located at the proximal LES or within the boundaries of the LES.
Metrics to define Hiatal Hernia:

« EGJ Morphology Type Il or Il.

« IRP median may be normal or may be elevated.

- EGJ pressurization may be present (IBPP).

EGJ Morphology Type | EGJ Morphology Type I EGJ Morphology Type lll
<1cm separation between the HPZ 1—2cm separation between the HPZ > 2cm separation between the HPZ

of the LES and HPZ of the CD of the LES and HPZ of the CD of the LES and HPZ of the CD

i
[
|
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1

o m
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Innovations in Clinical Education

Diversatek University Online

Our online training platform contains free content on esophageal and anorectal manometric
studies, as well as impedance/pH reflux monitoring studies. Included are tutorials providing
step-by-step guidance to develop skills in data acquisition, study review and report
generation. Simply go to DiversatekHealthcare.com to request log-in information.

Denver Training Center

Our Technical Research & Training Center offers a number of product training courses
to provide clinical users with the knowledge and skills necessary to effectively acquire
and analyze High Resolution Impedance manometry studies, impedance/pH reflux
monitoring studies and High Resolution Anorectal manometry studies. Email us at
clinicaleducation@diversatekhc.com or visit us online to learn more about our
Denver course offerings.

Webinars

Diversatek Healthcare is proud to present a series of live, interactive discussions on topics
related to esophageal function testing, impedance/pH reflux monitoring studies and anorectal
manometry. Each webinar includes a didactic session followed by an open discussion. All
webinars are recorded and posted to the Diversatek U online portal for easy reference.
Access DiversatekHealthcare.com for upcoming webinar announcements.

The Diversatek Healthcare Review

The Diversatek Healthcare Review e-newsletter features what’s new at Diversatek University
along with up-to-date product information. Every issue also includes our Clinical Insights,
providing educational tips for Z/pH and HRiM analysis as well as answers to the most
frequently asked questions.

Personalized Clinical Support

Onsite Training

Diversatek Healthcare Clinical Specialists deliver product support to suit your specific
needs—on your schedule. Specialists are onsite at your facility to train and support you on
your Diversatek Healthcare manometry or reflux monitoring equipment as you work through
patient cases, acquire and analyze patient data, and create patient reports.

Virtual Coaching

Online and in real-time, Diversatek Healthcare Clinical Specialists work with you via
screen sharing to provide study-specific data review and report generation coaching for
your more difficult studies. Email us at clinicalsupport@diversatekhc.com to schedule a
one-on-one session.

Divarsatek

Healthcare

Advancing Gl care by driving science, developing and delivering
solutions, and providing unmatched clinical support.

DiversatekHealthcare.com

P 800.558.6408 or 414.265.7620

Corporate Headquarters Technical Research & Training Center
102 East Keefe Avenue 9150 Commerce Center Circle, Suite 500
Milwaukee, WI 53212 USA Highlands Ranch, CO 80129 USA
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